Degradation and toxicity reduction of the endocrine disruptors nonylphenol, 4-tert-octylphenol and 4-cumylphenol by the non-ligninolytic fungus Umbelopsis isabellina.
Nonylphenol (NP), 4-tert-octylphenol (4-t-OP) and 4-cumylphenol (4-CP) are pollutants that are known as endocrine disruptors mainly due to their estrogen-mimicking activity. These phenolic substances are used in a wide range of industrial and commercial applications. In the present study, biodegradation of tNP, 4-t-OP and 4-CP using the non-ligninolytic fungus Umbelopsis isabellina was investigated. After 12h of incubation, more than 90% of initially applied tNP, 4-t-OP and 4-CP (25mgL(-1)) were eliminated. GC-MS analysis revealed several derivatives mainly (hydroxyalkyl)phenols. Moreover, xenobiotic biotransformation led to the formation of intermediates with less harmful effects than the parent compounds. For all xenobiotics, a decrease in growth medium toxicity was observed, using Artemia franciscana and Daphnia magna as bioindicators. The results indicate that U. isabellina has potential in the degradation and detoxification of contaminants with endocrine activity. Moreover, this is the first report demonstrating that a microorganism is capable of effective 4-CP elimination.